) and high CRP (OR 1.02; 95% CI 1.00-1.03) measured on admission were independent risk associates for in-hospital mortality Conclusions: High creatinine level, poor functional status and high CRP measured on admission were independent risk associates for in-hospital mortality, whereas a NYHA class of III/IV and high CRP reflected independent risk for stroke/mortality end point. (Cardiol J 2013; 20, 3: 323-328) 
Introduction
Infective endocarditis is a life-threatening serious condition, despite of the major advances made in diagnosis, treatment and management [1, 2] . Prosthetic valve endocarditis (PVE) remains a diagnostic challenge, with non-specific and variable clinical symptoms and cardiac conditions. Treatment options include prolonged antibiotic therapy, repair of prosthetic valve and repeat valve replacement in complicated cases [3] [4] [5] [6] . PVE not only carries a high in-hospital mortality risk but also is associated with high long term mortality and needs close follow up.
Most of the data on clinical outcomes of PVE come from western countries [7, 8] and there is a lack of data in Turkey regarding nation-wide multicenter experience. Therefore our aim was to investigate the etiology and risk factors for PVE and identify clinical, echocardiographic and prognostic features of the patients with PVE and determine the risk factors for adverse outcome during hospital admission in Turkey.
Methods
The present nation-wide study consisted of 75 consecutive patients with PVE treated at 13 major tertiary referral centers from 2005 to 2012 in all geographical regions of Turkey. The following data were recorded for each patient: age, sex, predisposing heart disease, presenting signs and symptoms, results of laboratory and microbiological investigations, echocardiographic findings, involved valve, treatment modality and in hospital outcomes. The diagnosis of definite PVE was confirmed using the modified Duke's criteria [9] . All hospitals are tertiary referral centers, which receive patients from surrounding hospitals. Complete blood count, C-reactive protein (CRP), erythrocyte sedimentation rates, serum chemistry, and urine analysis, the antibiotic regimen, aspects related to the surgical approach and in-hospital outcome were also recorded.
The study was approved by the local Medical Ethics Committee.
Definitions
Early PVE was defined as the diagnosis of PVE within 60 days of valve surgery, whereas late PVE was the diagnosis of PVE beyond 60 days after surgery. Hospital mortality was defined as death occurring during the initial hospitalization for PVE. Fever was defined as body temperature > 38. 3 o C. Embolic events were defined as clinical or radiographic evidence of cerebral or peripheral involvement (limbs, spleen, kidneys, lungs or mix).
Statistical analysis
Statistical Package for Social Sciences software (SPSS 12, Chicago, IL, USA) was used for analysis. Descriptive parameters were shown as mean ± standard deviation (SD) or in percentages. Student's t-test was used to compare continuous variables. Categorical data were compared with c 2 test. Abnormally distributed variables were compared using Mann-Whitney U test. Multivariate logistic regression analysis was used to assess the independent risks for in-hospital mortality and major adverse outcome (mortality or disabling stroke). The covariates included in the analysis were age, white blood cell, creatinine, heart rate, vegetation size and poor NYHA functional class on admission (class III or IV). A p value of < 0.05 was considered significant.
Results
The mean age of the patients was 46 ± 18 (range 14-87). Forty seven (63%) patients were male. Of the 75 PVE patients, 26 died during hospital follow-up. Mortality rate was 35%. Sixteen patients experienced a stroke and 14 of them died which showed a very high rate of in-hospital mortality (88%). Clinical, echocardiographic and microbiological variables of survivors and patients who died were compared in Tables 1 and 2 . The patients who died during follow-up were significantly older than the survivors and had higher mean heart rate, white blood cell, CRP, creatinine, poor NYHA functional class, aortic regurgitation and large vegetations.
A pathogenic microorganism was isolated from blood cultures in 50 (68%) cases. Staphylococci were the most common causative organisms (25%), followed by streptococci, which were identified in 13% of cases. Community-acquired methicillin-resistant S. aureus was found in 4 (5%) patients and coagulase-negative staphylococci in 5%. The next most common etiologic agents were enterococci (11%). Culture-negative endocarditis occurred in 24 (32%) patients.
Mean duration of hospital stay was 30 ± 19 days. All patients received combination antibiotic therapy for 4 to 6 weeks. The most common antibiotics used were penicillin, ceftriaxon, vancomycin, aminoglycoside, rifampicin, meropenem and sulperazon. Valve surgery was required in 30 (40%) patients during index hospitalization. The main indication for surgery was refractory heart failure, persistent large vegetation, prosthesis dysfunction and persistent infection. Treatment with valve surgery was not significantly associated with a better hospital outcome. Among the 45 (60%) patients who received medical therapy alone, hospital mortality was 33%. Among the patients who had treated with surgery, 11 died (mortality rate was 37%).
In order to understand independent risks for mortality and major adverse events logistic regression analysis was performed. Creatinine, CRP and poor NYHA class on admission were independent risks for mortality and CRP and poor NYHA class on admission were independent risks for major adverse events; poor NYHA class being the most powerful risk factor for both (Table 3) .
Discussion
To the best of our knowledge, this is the first multicenter study investigating the clinical characteristics, prognostic features and outcomes of Turkish patients with PVE. The results of the current study showed that PVE was associated with high overall in-hospital mortality (35%). Despite improvements in diagnosis, medical treatment and surgery, PVE carries a high mortality risk ranging from 20-80% of affected patients [10] [11] [12] [13] [14] [15] . In general, combined medical and surgical treatment is considered the management of choice in patients with PVE.
For patients with PVE the best treatment strategy is still controversial because guidelines based on prospective randomized trials are lacking [4, 16, 17] . Numerous studies indicate that the prognosis of patients with PVE is better using a combined medical-surgical approach than when antibiotic treatment alone is used [15, 18] . In the present study, more than half of our patients were treated with antibiotic therapy alone, and only 67% of them survived. On the other hand, 30 patients underwent valve surgery and 63% of them survived. Surgical treatment for PVE is complex and involves high mortality, between 15% and 64% according to different series [15, 19] . In some patients with PVE, severe complications clearly require urgent surgical treatment but only few investigators have analyzed which patients can be treated safely by antibiotics alone [20] . PVE is a complex disease and its outcome is influenced by many factors such as the disease itself, characteristics of the patient, and surgical results [21, 22] . So the treatment of PVE should be individualized.
In our study, several factors were found to be associated with hospital mortality by logistic analysis (NYHA > 2, creatinine level and CRP). In a retrospective study that was carried out on 46 patients with left-sided prosthetic valve endocarditis who needed urgent surgery, fever at admission, persistent infection, positive blood cultures, persistently positive cultures, and echocardiographic evidence of vegetations were associated with a poor prognosis [23] . Presence of an abscess at echocardiography, urgent surgical treatment, heart failure, thrombocytopenia, and renal failure were significant predictors of in-hospital death in a single-centre study conducted retrospectively on 133 patients [24] . In a multicenter, international registry including 367 patients with PVE, 42% of the patients had undergone surgical treatment and in-hospital mortality was similar for patients treated with surgery compared with those treated with medical therapy alone (25.0% vs. 23.4%, p = = 0.729) [25] . A possible explanation to this finding is that more complicated patients had been treated with surgery. Surgical therapy was independently associated with patient age, microorganism, intracardiac abscess, and congestive heart failure. It is clear that PVE carries a high in-hospital mortality risk and subgroups of patients should be identified for whom surgery is associated with a better outcome. Patients with staphylococcal infection, complicated PVE and brain embolism were independently associated with a trend toward a survival benefit [10, 25] . This data is completely concordant with our study. Surgical therapy did not show a survival benefit in our patient cohort possibly due to the selection of complicated cases. Deprived renal function and poor functional status are well known risks for mortality. Serial measurement of CRP on the other hand, was shown to be an independent predictor of poor outcome for patients with CRP levels in the highest tertile [26] .
Another important finding of our study is the high rate of stroke and its association with high mortality rate. Cerebral emboli in endocarditis generally result from dislodgment or fragmentation of cardiac vegetations, followed by vessel occlusion; this results in various degrees of ischemia and infarction, depending on the vessels and the collateral blood flow. A recently published study showed that, among 198 patients with definite left-sided infective endocarditis, 55% experienced at least one neurologic complication, ischemic stroke and cerebral hemorrhage being the most frequent [27] .
Conclusions
PVE was associated with high overall in-hospital mortality. High creatinine level, poor functional status and high CRP measured on admission were independent risk associates for in-hospital mortality, whereas a NYHA class of III/IV and high CRP reflected independent risk for stroke/mortality end point. Poor functional class had the highest odds ratio for both.
